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STEPPING MOTOR BEING CONVENIENTLY ASSEMBLED AND FABRICATION METHOD OF THE SAME 



Technical Field 

5 The present invention relates to a stepping motor, and 

more particularly, to a stepping motor and method for making 
the same, in which the assembling of the stepping motor can 
be easily conveniently performed. The present invention 
further relates to a stepping motor and method for making the 
10 same, in which the stepping motor ±s designed in a simple 
structure and the number of parts is reduced, thereby making 
it convenient to assemble the stepping motor and reducing the 
number of connecting portions tjo improve the. precision, of the 
stepping ' motor.. 

15 

Background. Art 

A .stepping motor has been applied to a variety, of 
fields such as a floppy disk driver, a printer, a 
servomechanism, and the like. The stepping motor includes a 

20 shaft, a lead screw formed on a first end of the shaft, a 
magnet fixed on a second end of the shaft, and a stator 
applying electric field around the magnet. The shaft 
functions as a rotor cooperating with the stator. A transfer 
member is engaged with the lead screw. Accordingly, when the 

25 lead screw rotates, the transfer member reciprocates. 

The operation of the stepping motor will be described 
hereinafter briefly. The shaft rotates by electromagnetic 
force generated between the magnet and the stator. When the 
shaft rotates, the lead screw rotates together with the 

30 shaft. At this point, the transfer member coupled to the 
lead screw moves in a direction of axis thereof. 

Formed on opposite ends of the shaft are bearings 
supporting the . shaft and preventing the shaft from being 
removed. The bearing has a complicated structure composed of 

35 balls, springs and guides. 

In an assembling process of the stepping motor, the 
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above-described parts are connected to each other. 
Therefore, after the assembling process is finished, there 
may be interference between the parts adjacent to the shaft, 
thereby deteriorating the rotational performance of the motor 
5 and reducing the service life of the motor. 

Furthermore, the connection processes between the many 
parts makes it complicate to assemble the stepping motor, 
thereby deteriorating the working efficiency. 

10 Disclosure 

Technical Problem 

Accordingly, the present invention ±s directed to a 
stepping motor and method for making the same that 
substantially obviates one or more of the problems due to 

15 limitations and disadvantages of the relatecl art. 

An object of the present invention is to provide a 
stepping motor and .method for. making the same, .which can 
simplify the assembling; process by improving a . .-support ingj 
structure of a bearing and reducing the number of parts. 

2 0 Another object of the present invention is to provide a 

stepping motor and method for making the same, which can 
improve the operational reliability by simplifying a shaft 
supporting structure to increase the assembling precision 
between the parts and improving the coaxial ity of the 

2 5 stepping motor. 

Technical Solution 

To achieve these and other advantages and in. accordance 
with the purpose of the present invention, as embodied and 

30 broadly described, there is provided a 

According to another aspect of the present invention, 
there is provided a stepping motor comprising: a bracket; a 
housing having a "first end coupled to ttie bracket and a 
second end having a reduced width compared with the first 

35 end; a stator disposed in the housing to foarm electric field; 
a first supporting unit formed on a first end of the bracket; 
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a magnet fixed corresponding to the stator to provide the 
magnetic field; a second supporting unit supported on the 
second end of the housing; a rotor supported by the first and 
second supporting units; and a stopper fitted on • an opened 
end of the second end of the housing to support* the second 
supporting unit. 

According to another aspect of the present invention, 
there is provided a stepping motor comprising: a housing 
provided with a guide portion for guiding a second supporting 
unit; a stator installed in the housing to form electric 
field; a rotor rotatably supported by the second supporting 
unit and inserted to be spaced away from the stator; a magnet 
fixed on the rotor to correspond to the stator; and a bracket 
having a third supporting unit in which a first side of the 
rotor is inserted, contacting an opening portion of the 
housing and a first supporting unit on which a second side of 
the rotor is rotatably supported. \ 

According to still another" aspect, of. the .-.present 
invention, there is provided a method for making a stepping 
motor, comprising the steps of; aligning a bracket and a- 
single body housing using a pin.; coupling the single body 
housing to the bracket; inserting a rotor in the housing and 
the bracket; and aligning a supporting unit on an end of the 
rotor . 

Advantageous Effects 

According to the present invention, the assembling 
precision can be improved by simplifying the shaft supporting 
structure. In addition, by integrally forming a bearing 
guide function on a housing, the number of parts can be 
reduced, thereby simplifying the assembling process. 

Furthermore, by assembling tooth yokes in an integral 
housing, . the concentric precision between the tooth yokes is 
improved, thereby improving a drooping phenomenon of a rotor 
as well as coaxiality and increasing the torque of the motor. 
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Description of Drawings 

FIG. l is a sectional view of a stepping motor 
according to a preferred embodiment of the present invention; 

'FIG." 2 is an enlarged sectional * view of a housing 
5 depicted in FIG- 1; and ■ • - * 

FIG. 3 is a flowchart illustrating a method for making 
a stepping motor according to an embodiment of the present 
invention. 

10 Best Mode for Carrying out the Invention 

Hereinafter, preferred embodiments of the present 
invention will be described in detail with reference to 
accompanying drawings. While the present invention has been 
described and illustrated herein with, reference to the 

15 preferred embodiments thereof, it will fc>e apparent to those 
skilled in the art that various modifications and variations 
can be made therein without departing . from . the spirit . and 
scope bf the invention. Thus; it .is intended that the present 
invention covers the modifications and variations of this 

20 invention that come within the scope of the appended claims 
and their equivalents. 

FIG. 1 shows a sectional view of a stepping motor 
according to a preferred embodiment of the present invention 
and FIG. 2 shows an enlarged sectional view of a housing 

25 depicted in FIG. 1. 

Referring to FIGs. 1 and 2, the inventive stepping 
motor includes a bracket 140 , a housing enclosing an outer. 
. circumference . of a stator, 12 0, a rotor 13 0, a first 
supporting unit 160, and a second supporting unit 170. The 

30 bracket 140 defines a frame of the stepping motor so that the 
stepping motor can be installed on an object by the bracket 
140. The housing is disposed around the stator 120 to 
protect a driving unit . 

The bracket 140 is provided at a first end with a first 

35 hooking part 142 bent in a vertical direction and at a second 
end with a second hooking part 141 bent in a vertical 

4 
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direction. The first and. second hooking parts 142 and 141 
are respectively provided with penetrating holes- 142a and 
141a. 

The rotor 130 includes a shaft 131 having* a 
predetermined diameter and length, a lead screw 131a formed 
on an outer circumference of the shaft 131 to guide a 
transfer member in a reciprocal direction when the shaft 131 
rotates by cooperating with the stator 120 , a magnet 133 
corresponding to the stator 120, and a magnet fixing end 131b 
extending from an end of the shaft 131, the magnet 133 being 
provided on an outer circumference of the magnet fixing end 
131b. 

The shaft 131 included in a rotor 130, the magnet 133 
and the magnet fixing end 131b are integrally rotated. The 
stator 120 and the magnet 133 are spaced away from each other 
by a predetermined distance. 

The first, supporting unit 160 includes a pivot bearing 
161 installed* in the penetrating ..hole- 142a of " the first 
hooking part 142 and a ball bearing 163 mounted on a central 
portion of the penetrating hole 142£. 

The second supporting unit 170 includes a ball 173 
roll -contacting a right end of the rotor 13 0, a thrust 
bearing 171 for axially supporting the ball 173, arid a spring 
175 elastically supporting the thrust bearing 171 to absorb 
impact. The rotor 130 is supported at its opposite ends by 
the first and second supporting units 160 and 17 0*, thereby 
accurately . maintaining a concentric axis. 

The stator 120 * is provided in the housing 110 to form 
electric field, including coils 121a and 121b to which 
electric current is applied, bobbins 123a and 123b around 
which the coils 121a and 121b are respectively wound, and a 
plurality of tooth yokes 12 5a, 125b, 125c, and 125d that are 
engaged- with each other. 

As another embodiment of the present invention, a third 
supporting unit . 150 including a supporting member 151 
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inserted in the second Jiooking part 141 may be further 
provided. 

By the supporting member 151 inserted in the second 
hooking part 141, the coaxiality of the rotor 130 is 
5 impiroved, thereby generating high power toque from * the 
stepping motor of the present invention.. 

The structure of the stepping motor will be described 
in more detail hereinafter. 

The housing 110 defines a hollow portion 115. The 
10 housing is provided at a first end with an opening 113 
engaging with the second hooking part 141 and at a second end 
with a guide portion for guiding the thrust bearing 171. 

That is, the guide portion of the housing 110 is formed 
through a deep drawing process. The * spring 175, the thrust 
15 bearing 171 and the ball 173 are disposed in the guide 
portion in a rightward order. 

That # is, the ball 173. .roll -contacts' . the . right end of . 
the rotor 13 0 and the- thrust bearing 171 supports the ball 
173 in the axial direction. The spring 175 supports the 
20 thrust bearing 171 to absorb the impact generated by the 
rotation of the rotor 130. The thrust bearing 171 is 
inserted in the inner circumference of the guide portion 111. 

A cap-shaped stopper 177 is coupled to the guide 
portion 111 to prevent the ball 173, the spring 175 and the 
25 thrust bearing 171 from being removed out of the guide 
portion 111. 

A .pocket i77a is depressed and inclined on the inner, 
circumference of the stopper 177; When the stopper 177 is 
forcedly fitted or bonded in the guide portion 111, the 
30 pocket 177a functions to prevent foreign objects from being 
introduced into the housing 110. 

The spring 175 may be formed of a coil spring and the 
thrush bearing 171 may be formed of synthetic resin. 

As another embodiment, the supporting member 151 may be 
35 designed to directly support the rotor 130 by inserting 
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through "the penetrating hale 141a of the second "hooking part 
141. 

A method for making the stepping motor will, be briefly 
described hereinafter. 
5 The stator 120 is first mounted in the biousing 110. 

Then, the housing 110 and the bracket 140 are aligned by a 
pin (not shown) . 

Next, an extreme end of the opening portion 113 of the 
housing is coupled to the second hooking part 141 of the 
10 bracket 140. 

Then, the pin is removed and the rotor ±s inserted. 
The ball 173 , the thrust bearing 171 and the sparing 174 are 
installed in this order in the guide portion 111 of the 
housing 110 . The stopper 177 is coupled to the end of the 
15 guide portion 111 to prevent the ball 173 , the thrust bearing 
171 and the spring 174 from being removed out of the guide 
portion 111/- .-thereby finalizing the assembling of the . 
stepping motor. .... . '..*... 

The assembling process will be described in. more detail 
20 with reference to the accompanying drawing. 

FIG. 3 shows a flowchart illustrating the assembling 
process of the stepping motor according to an embodiment of 
the present invention. 

Referring to PIG. 3, a plurality of parts constituting 
25 the stator 12 0 are mounted on an inner surface of the hollow 
portion 115 of the housing 110 (SI) , and the housing 110 and 
the bracket 140 are aligned by a center pin (not shown) such 
that the guide portion 111 of .the housing. 110 and the 
penetrating holes 142a and 141a formed on the respective 
3 0 first and second hooking parts 142 and 141 of the bracket 140 
are aligned on a concentric axis (S2) . 

At this point, the penetrating holes 141a and 142a and 
the guide portion of the housing 110 are designed such that 
the inner diameters thereof are identical to eachi other. The 
3 5 center pin is designed such that an outer diameter thereof is 
identical to the inner diameter. As a result, when the 
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center pin is inserted, the bracket 140 and the housing 110 
are accurately aligned on the coaxial direction. 

After the above, the end of the opening portion of the 
• housing 110 is coupled to the second hooking part 141 of the 
bracket 140 by welding or coking process (S3). At this 
point, since the bracket 140 and the housing 110 are aligned 
by the center pin, the coaxiality of the bracket 14 0 and the 
housing 110 is not deformed. 

Next, the center pint is removed (S4) and the rotor 13 0 
is inserted (S5) . 

Here, in order to assemble the stepping motor according 
to above -described alternative embodiment, the supporting 
member 151 may be inserted into the penetrating hole 141a 
before the rotor 130 is inserted. In this case, the center 
pin may not be used in order to align the bracket 14 0 and the 
housing 110 on a coaxial line. 

Meanwhile, the inserted end of tine .rotor 13 0 is 
supported on the first -supporting unit 160 "by penetrating the 
second hooking part 141. As a result, when the rotor 130 is 
completely inserted, the stator 12 0. maintains a predetermined 
distance from the magnet • fixing end 131b. 

After the above, the thrust bearing 171 with the ball 
173 and the spring 175 are installed in the guide portion 111 
of the housing 110 (S6) , and the cap-shaped stopper 177 is 
fitted on the guide portion 111 to prevent the bearing 
structure from be removed (S7) . 

As described above, .when the assembling of the stepping 
motor is finished, the ball 173 contacts the magriet fixing 
end 131b as well as the thrust bearing 171. By the ball 173 
contacting the thrust bearing 171, the rolling motion of the 
ball 173 becomes possible, thereby realizing the bearing 
operation. The load applied by the rotor* 13 0 in an axial 
direction is attenuated by the spring 175, thereby 
maintaining the ideal coaxiality. Since the insertion end of 
the rotor 130 is supported by the first supporting unit 160, 
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the overall load generated by the rotor 130 in the axial 
direction can be fully supported. 

According to the present invention, since the housing 
110 is formed in a single body, the coaxiality is improved 
compared when a • plurality of housings are ' formed. 
Furthermore, since the housing 110 is coupled to the fc>racket 
140 by a single coupling process, the fraction defective 
caused during the assembling process of the stepping motor 
can be remarkably reduced. 

In addition, by forming the guide portion for g-uiding 
the second supporting unit 170 on the housing 110, there is 
no need of any additional part for supporting the bearing. 
Furthermore, since the cap- shaped stopper 177 is easily 
coupled to the opened end of the guide portion 11 a, the 
assembling process of the stepping motor becomes more 
convenient . 

Mode for Carrying out - the Invention 

Features of. the present invention is in that the 
housing can be easily fixed on the bracket in a state where 
the housing is guided by the center pin and that the tsearing 
structure is supported by the housing. It will be apparent 
to those skilled in the art that various modifications and 
variations can be made therein without departing from the 
spirit and scope of the invention 

Industrial Applicability 

The present invention has advantages as follows: 

1. The assembling precision can be improv-ed by 
simplifying the shaft supporting structure. 

2. By integrally forming a bearing guide function on a 
housing, . the number of parts can be reduced, thereby 
simplifying the assembling process. 

3. By assembling tooth yokes in an integral housing, 
the concentric precision between the tooth yokes is improved, 
thereby improving a drooping phenomenon of a rotor as well as 

9 
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coaxiality and increasing Jthe torque of the motor. 
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Claims - 

1. A stepping motor comprising: 
a bracket ; 

a housing having a first end coupled to the bracket and 
a second end having a reduced width compared with the first 
end; 

a stator disposed in the housing to form electric 
field; 

a first supporting unit' formed on a first end of the 
bracket ; 

a magnet fixed corresponding to the stator to provide 
the magnetic field; 

a second supporting unit supported on the second end of 
the housing; 

a rotor supported by the first and second supporting 
units; .and .......... 

a stopper fitted on an opened t end of the second' end of- 
the housing to support the second supporting unit. 

2. The stepping motor according to claim 1, further 
comprising a third supporting unit formed on a second end of 
the bracket to support a point of the rotor. 

3 . The stepping motor according to claim 2 , wherein 
the third supporting unit comprises a hooking part formed by 
bending the second end of the bracket and a supporting member 
inserted in the hooking part . 

4. The stepping motor according to claim 1, wherein 
the housing is formed in a single body. 

5... The stepping motor according to claim 1, wherein 
the second supporting unit comprises a ball contacting an end 
of the rotor; 

a thrust bearing contacting the ball; and 

11 
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a • spring biased between the thrust bearing and the 
stopper. 

6. The stepping motor "according to - claim 5, wherein 
5 the spring is formed of a coil spring. 

7. The stepping motor according to claim 5, wherein 
the thrust bearing contacts the second end of the housing* 

10 8. The stepping motor according to claim 5, wherein 

the thrust bearing is formed of synthetic resin. 

9. The stepping motor according to claim 1, wherein 
the stopper is separately prepared and fitted on the second 

15 end of the housing. 

10. The stepping motor according, to claim 1, wherein 
the stopper is cap-shaped, 

20 11. The stepping motor according to claim 1, wherein 

the stopper is forcedly fitted or bonded on tfcie second end of 
the housing. 

12. The stepping motor according to claim 1, wherein 
25 the first supporting unit comprises a hooking part defined by 

bending an end of the bracket and a bearing installed on a 
•penetrating hole of the hooking part. 

13. The stepping motor according to claim 1, further 
3 0 comprising a pocket formed on an inner surface of the 

stopper. 

14.. The stepping motor according to claim 1, wherein 
the stator and the magnet are paired and spaced from each 
3 5 other. 
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15-. The stepping njptor according to claim 1, wherein 
the first end of the .housing is coupled to the bracket by a 
welding or caulking process . 

5 16. The stepping motor according to claim 1, wherein 

the second end of the housing has a diameter identical to 
that of a penetrating hole formed on the bracket. 

17. The stepping motor according to claim 1, wherein 
10 the rotor is supporting by the first and second supporting 

units . 

18. A stepping motor comprising: 

a housing provided with a guide portion for guiding a 
15 second supporting unit; 

a stator installed in the housing to form electric 
field; . . 9 

a rotor- rotatably. supported by the - second supporting 
unit and inserted to be spaced away from the stator; 
2 0 a magnet fixed on the rotor to correspond to the 

stator; and 

a bracket having a third supporting unit in which a 
first side of the rotor is inserted, contacting an opening 
portion of the housing and a first supporting unit on which a 
25 second side of the rotor is rotatably supported. 

19. The stepping motor according to claim 18, wherein • 
the housing is formed in. a single body. 

30 20. The stepping motor according to claim 18, wherein 

the guide portion has a reduced diameter compared with the 
opened portion. 

21. The stepping motor according to claim 18, wherein 
35 the third supporting unit ' conqprises a hooking part having a 
penetrating hole and a supporting member inserted in the 
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penetrating hole. 

22. The stepping motor according to claim 18, wherein 
• the second supporting unit comprises a ball contacting an end 
of the rotor; 

a thrust bearing contacting the ball; and 
a spring disposed on a rear side of the thrust bearing 
to attenuate impact from the thrust bearing. 

■23. The stepping motor according to claim 18, further 
comprising a stopper coupled to the guide portion to support 
the second supporting unit . 

24. A method for making a stepping motor, comprising 
the steps of: 

aligning a bracket and a single body housing using a 
pin; _ ... . . 

■ coupling .the single. -body housing to the. bracket; 
inserting a rotor in the housing and the bracket; and 
aligning a supporting unit on an end of the rotor. 

25. The method according to claim 24, further 
comprising the step of removing the pin before inserting the 
rotor into the housing and the bracket. 

26. The method according to claim 24, wherein the 
housing comprises a guide portion in which the supporting 
unit is- disposed. 

27. The method according to claim 26, further 
comprising the step of fixing a stopper on the guide portion 
after aligning the supporting unit. 

28. The method according to claim 24, wherein the 
bracket and the .housing are coupled to each other by a 
welding or caulking process. 
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29. The method aqpording to claim 26, wherein the 
guide portion is formed through a deep drawing process. 
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